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(54) MOTOR-DRIVEN POWER STEERING DEVICE 

(57) Abstract: 

PURPOSE: To provide a motor-driven power steering 
device which can prevent a cost increase due to 
installation of an additional sensor and use of a CPU 
high in processing-speed and which improves in steering 
feeling such as a back movement of a steering wheel, a 
firm steering feel, an inertial feel and a friction feel. 

CONSTITUTION: This steering device is provided v^ith a 
motor application voltage detection circuit 5 which can 
assist static steering torque based on the output of a 
. torque sensor 2 and remove a rectangular wave 
component formed by PWM driving of the motor 1 . Motor 
angular velocity (w) is estimated from the output of the 
circuit 5- Motor angular acceleration dw/dt is estimated 
from the motor angular velocity by a differential means 
which has zone passage characteristics. Friction is 
compensated based on the motor angular velocity (w), 
and inertial moment is compensated based on the motor 
angular acceleration dw/dt. 
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= R12=R1, R21=R22 = R2, RXfnyiry 
■9-C 1 1 =C 2 1 =C 1 ^CoV^T^*, V afOm/E^H 

im^\i-l 2~1 2V) *^A/D^m§|8 f OA:^m 
E«Effl (Mx.«0~5V) {Cl//<;b^^$*lSJ:e){CR 20 
2/Rl?:ie^U -fy^-D. laSlCa^-rtfeU, :!!7'yh:^ 
7Mi2£fS:f c = 1/ (2 TT • C 1 • R2) PWMM 

mm.mm.m. (M;tii2 0kHz) j:y+^{g<, =E-^f 

©fS^MiS^ mX\t 1 0 0 iSt+H z ) J: *J %+:»-lg< 

[0 0 9 1] ^tl{Cj:tJ:X-5^TU>^?'^(7)ffI^A^"5r|g*c 

=^^*i*'5t«Sti, bA^t>Va<Dmj^iSfiK^3!»^it*$n 
fe^- ^ fP*n«l±^fflfii V a 5: A/ D^glSI 8 f {C 

[00 9 2] mz. m2-^%iL lC*||]teM(D S /W(DKi 30 

co = Kl' (Vasns — las 

[0 0 9 6] I a 

1 lCoVNTi¥b<M-r^ 

«»SJ5t; R a O^^IC J:oT^l:;.g>=E-^5f #5iSit^ 
-fS CO ©^Ml*^ - ass I a ICitM =E - ^ I a 

[0 0 9 7] geoT, ^-^f 1 \zi^nmis^mm-^n^% 

{ilco = 0 i:bT*J;v^;^^ ^- ^f:^JiSit^faco5f)^^'^ 
ffifill a="^ = 0«)i;^{ClT% ^-^f«gK^ffifiI a 50 



* R 1 2 = R2 2 = R2 (6) 
C 1 1 =C 2 1 =C 1 (7) 

tost, OTG)(8)i:*:S= 
[0 0 8 8] 



/ (l+C 1 • R2 • s) 



(8) 



[0 0 9 3] i>xr^ -y^/fefci&f^&M-ts, * 



(4)^{cSoV^T=e-1^^# 



ffiMVa=="^il=E-^«SS^ai{fiI a^"**^e., (4)^ 

[0 0 9 4] ft:&JlC, S 6 1 T'^-^fiI}6nSJ±^ffifaV 

^ $:ga*ji*^, S 6 2 "eifegCT^- ^5? -e*)S«»S*5T;R 
ai:^-^f|®«ffi^|5fKe$:ROMJb^^g!^^iit^. 
IC. S 6 ST-m^CDI a = "'=-K15=— 

s 6 1 ^cTil*^i^fe*^-^r«^5K^ffi^gI a^"^*^^^ 

^Kl$:*«)5, S^{CS 6 4T(4)^i;S 6 3T*^to 
fcK 1 A>e)OT<D(6)^T'=E-3f:^Jl;g«l^-|Sco 
bTRAMS c\Z7. hT-rS. 
[0 0 9 5] 
n s • R a) /Ke (6) 
''"'=<Z)it*niC#oT0lCiat5<^|5[K 1 5:, {A)^iS^<b^ 

tofe^-^f:^iiScolc^lJTfet:tlfJ:«r^o ^:nT-, Ki 
^-^WSS^ffi'fai a''"^ = OCr)i:g{Cl iiu ^i-^ 

■T-Wibl 0 0%T'igi&^©D'yi'm^I ma xi;^LV\ 

i;^^ctto^c;5;s^lv^e):li:$:s^^c, iii^wtciegt- 

[0 0 9 8] ^ClT'tt (4) ^ilisHK 1 



W©i ooc£;^^4*^+^^^v^^;^?&1±■5^i-^^c^i, ^ 

- ^ atiS^ffifa I a = (Z)3!)^t) U {C=E - mSiE I 

a ''"nc-g-* ns$iW(7)^if v^ v^ o fiJ * A^fe 

•5. 

[0 0 9 9] c:<Dj;e){c, if-mmma^i3m-G=^-'S^n'& 



15 

[0 10 0] ^--sintammmM^^i zt-i*, ^-^ 

9(D7n— h«)^t>. S 9 2~S 9 4 $:c^a 
[OlOllSlEUtC. S 9 IT^-^f^ifSitSffloS: 10 

s 9 2 T'^-:5f^5i^*t£{ico ^rm^oJim 

T'S 9 20?aB^^lcy-f >K2$:^D, $e)lCS9 4 
T'S 9 3(Z)MlL^II$:m^®jg»TMJ8tl5[f c 2T'n-A° 

:xy^)vi(mmL. d(oXdt^mz. s^icsgsr- 

d co/d t S:RAM8 clzyf. hT-f^o 

[0 10 2] &.±(Dmmz^^). mi 

Stl-SfS^i^MMifi^ (m«5Hz) iZ^^hXi5\,-f 

B/d e cCD'^^i-^ffi^rllFfclirS:!^:*^-?^, $e>lcf 
c 2 S:;?>7^T y y ^'^©M'^IC^SI^ W (m« 5 H 

[0 103] ^-■s^-^tammm.n^mi 2izx^ 

-f > ?:7b^-fr<^i5M*>^v>#-a-lci*, ;^5=-^y ^ S 9 3 «^ 
HT'feU, 3^^^:«•tiSbfe#^^c^i@l 2<Z)MW4ttt 

[0104] - n 1 3 X' tt> 30 

^ffil c$:^g^LT^^S. Zin&S 1 3 ^D:7P-^^?- 
h t0 1 4 ^CS•:5V^TSiWi-S. *-r. S 1 3 lT*±fa 

(Diia<m.w^tir~=^-'S'n^m.mmiico m^ciism 
xmn^tit^^mv s ^m^Ti,^. r^ic, s 1 3 2T'^ 

s 1 3 3 T% ±13^ - □ ymmmmMw^^mm i c & r 4o 

[0105] I c?:*to€)5^-:/;bli. -fi^JxtfEl 4{C 

mspL*^. cj}imi3[^izm.vs.^n^^oizm^t^o zz. 
x\ mm<D'7 u ^i/^ffii c 1 «=E-^5J 1 ^mw,ir^mz 

[0 10 6] mtCj:*;, ^-^5f 1 
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iJd?S/a>^?:S!t#1-Sz:i:3?)^nII8i:j5;-&, ^fe, ic 
^iM^C}^)^3!)^^^e)■r— MT't>J:v^;i\ ®l 4a)*n<. 

Mv s (Dmmt t ^izmm.m^ijm.-r^ ^ -5 iz^—^ 
)v^m^Lxt5»ii. ^i&-t^m^j&mzi3n^/^y k 

[0 10 7] tfc, iiSLgv^Mo) 1 lcB8LT=b, *^ 

$-&T%j<k<, miiiai 4®*n<*:]SV s(^)iilini:i: 
fete 6) 1 *^iiin-r s J; e) fclg^-tixtf , > 

[0 10 8] «;f4^lili^mis5?t^#® 1 4 T'tt, ^- 

^m^^^. mzm^^mz^^^xwAt-t^/^y k;i/m 
y ^©iK^ffi ffii J: $ -& ;t to ® jfis^^^^Mttmss a © 

■fiil d S:^R^LTV^S, ZLtL^rS 1 5<D:7P-^-^- h 

[0 10 9] *-f, S 1 5 ix±Bi(Diia<mn-^titc^ 

s ^m^ih^. mz. s 15 2T'^-^:^jifg}ft^'faco 
nm^sum. i d s^ic s 1 5 3 t% ±m i dtc 

RAM8 clZ:^ hTf So 

[0 110] ^iimmmmMmEismi d^^^^y^- 
'fjv (i, «® 1 6 O J; e> ic, ^ - ^ ^JSSJt^-fa CO 

^tl^^o\zmm-t^, ZtilZ^i), ^-^l;b^il«# 
<D^IS^ -< ^® -fe ;i/-7 y 5 - > y h ;i/ ^J' ^IC J: o T 

mmLib^^t. =e--^-^mmm.&m(o\zitmLt=.^^ 

[0 111] X7^TU>y^®)[ffi'f4®iS*^*> 
7 ^ - U > ^?*tc?fti±>'N* r? - ^ -T^y U > ^5^(7) J; e) ?5;!fa'f4 

-y-f > I d/eott<:JiV s ^C*^;6>t)e>■r-SffiT-*)J:V^ 
i,\ BI16(7)$n<, MVs©iiinfcil=fe;{CjtfB^-Y> 

(D/\y \^)m^}(Dmit^m±L. -b^-D^wmmizi^^^ 

[0 112] 1 5T-ti. 

TV'k'S, z.n^Mii(J:>yn-=f-\-ht.miQ\zm-5 



• 



(10) 
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\>^xmm-r^. s i 7 1 X'±m(Diia<mM^nt=. 

$nfc*^V s S 1 7 ZX'=i:--ifn 

7 3 T, 1Ht«mm«Sa^ffi I j 5: RAM 8 c ICX h 7 
[0 113] mimiM.m^BUmi j $:#*bS-7^-::^;i/ 

/ d t tcitfi^j ufcmas*^^ - ^ nmmmm^m da>/d lo 
-^f i*^ag#(5D^if6-^4'-Y-Y(o-fe;i/:7r^w— ^tJ^h 

d t IcJtMUfcllttffl^SSSe©*! I j 1 cDj&n 

tifc ZL i: ic J: sSSt :7 - u ^oM-fi^oSit; S:S5i:# 

[0 114] ^^T% -®IC. 20 

( d o / d t ) «:*iSV s ^C*^*^^:) -T-^ttT' =fej J: v > 
yl (da)/dt) 7b^ftin-f-5J:e){C-7^-:/;b&« 

iLii'x^. fE;^ttS:m^-&s^i:^<*JiVs<Dmin so 

1 1) {CffliE#iC b o U L fe«^:^J -5 :i *^T' 
[0 1 1 5] _hfa>;'-f VSritiDS-HrStliFM^ 

lc;fet-t-&/N> K;bM y ^(D^m.^fm\t-t^m^\z\i.. 
[0 116] z.(D^o\z\^x^&>^titz.^ -uymwm 

isMSssfts^fit I j hji^ ^n&3izmmir 

[0 117] i^±®ie){c, 2fi:||JgMT?ti, ^-<5?:feJi 

mm^m ^ h/ wx-^m u - a? mjn«E & 
mdcD^dt i:m^n>'Mi^m.mz^mmmnit^m~ 

Xdt^mn-t^Ztf^X'^. J:^j^i^;&;CPU^fflV^ 50 



[0 118] ^-^#^S«^ffla)$:=E-4f««S 

[0 119] ieigM2. jiiBiijgfisjiT-tt, mm'if-t&tn. 
Ra\z^tix^mmt>^=^-itnMmn.&mtoiz^z.&m 

-3r«itSit^«co = 0»c^U 'y:;^LTv^fc5b^ mbh 
;!/ *^;»c S V {c tti^ < 1? ^ V ^ i: V ^ ^ % K. tcii£ 

[0 12 0] -^Om. ^SEh;l/^Vt*^m^Ob€V^■fiI 

icti, gligM 1 tmm. m 1 9 {cg^-riiu, 

I a (Djb^t) y IzmmhJhi; V t *>e>^fMf5CK 1 

[0 12 1] — jsic, mi6A'7-::?.5^Ty ^^-'n^ hn 

-^(Dmmt, ^M-Mv s\z-is\-f^mmm^n.msmm 

1 s(Dm:KmizMir^mM.X^X^n&:ntt)^^^\ 

ft CO tcst5 < ^ - n I c , Id -hmffsiz 

I sizmn^nxmm^ti^t. ^^-^tnmmm.mmco 

(Ditv'^^.v V\zii^xmMJ-^^-y^^7^)y^::i'yVu 

*^MT'i*, ±M(DJsiotjif^m^m.mzm±ir^ 

[0 12 2] |gi6M3. ±fa^SgMlS:af2T-{*, 
^5KW5:fflix.5fci?)lc, (4)=S;^ca•:5v^■t*^ibfe^- 

{C^ U 'y•/■rS#l^ilbT=fc^^^o H2 0 li^^HfeMtC 

-f-^-hT'Sy, 132 l^i±fBb$V^'|icdTH$:m^-r 
-5g|T'fe-2>. 

[0 12 3] ]ikT. ^mmm\zia\-i^^-'^mmmm- 

#@1 1 EI2 OODv'P-^^- ^^ca•:5V^T 

mmtho mtjtc, s 2 0 iT'^-^ffPin«i±^mfiv 

^ S:fc*7i*, S 2 0 2 T'^tK7=- 9 T'$>-5«^^-®J5t; 
Rat, ^-^fil®«l±^f5cKe5:ROM8 bA^bfg*^ 
iii'^L, s 2 0 3T'(4)^{CS^l>T^-^f^ilS*i^ffl 

[0124] ?JjtC S 2 0 4 T'm^C05=--:^;i/$:#BP,U 



( 
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s 2 0 1 ^c-c^*^^i^fc*^-^m5£^aJfflI 

bgV>-fitcoTH5:*«?), S20 5, S20 6, S203iC 

M8 ctc;^b7-r5. 
[0 1 2 5] ZlZll?, I a^"-ojTH-5^-:f;i/fc<kUfcoT 

mi a'^"^<DltintC#oTOlCi£-^< L^t^fflwTOT 

[0 12 6] ziziT', -mz^--n nzfpm-t^m&i)' 

^IC, ^-^f SrMrftifT'T'^-T^Witl 0 0%|g«i^(D 
mi a*"^*-D^yi'mSSI ma xi:^Ll>i:^(CliO{C 

[0 12 7] ^i3, Tfc^lMMfCfeV^Tt), 

1 o<7)^s:^tt7!)^^-r^}•iiv^:g-&^c^i, ^^-nmm^mmi 

a''"^(D7b^t)ytC^-^«8gS:^fflI a&fflV>T%B: 

ffll a="=a);«)^fey{Z, |llfgM20ri:<, ^)3SK;1/^ 
V t 5: M V ^ T CO TH 5: T %) ^ V ^ ^ t > -5 * T' 3& 

[0 12 8] mm&u. mmmi-3<Dtia<^--stnm 

mi a*^it««fl9/J>§V^il^tC(i^-^^J$SgJt^fii6)G) 

mm■^^M^zmm^m.ff^R a (Dmm(D^mi}mii?>m^i>^ 

- CO tc-^x. Sf^Wtt^ - «?ffE S« 

mi atcitM-rsfci?), 3(7)<J;^)&;*-7-fe>y hliJtitW 

02 2(Ca^1-fcfe»J. |ljeMl~3CD$n<m#Lit^- 

^n^mmmm (=<»tmp) ^^m^oL^^^'iai^Toh 

^ictt, to&otci^ u ^yy-t--5«fiS;i:-m«, ±iHCDRg 
[012 9] *||J6«»JOi{[n<=E-^J:fti^S$:t^#t-n 

it. ^ - ^ m?5P.AUbi«W/jN$ v^^^^c^n-g> =E - ^ ^ii 
mm^mcocDyi-y^^y h^^^x^. mz. m^mmm 
\z. ^ - if n^mm^ma> oyyty^z^hiz^*) i^mmm 
mmmmswim i d /)^:^^ < ^ y , yvi^i^s ymti^i^ 



. 1) Itgl^ps- 1 7 54 04 

20 

[0 13 0] ms&m^. iQgM 1—4 coin <^-4'^J^ 

tt, ||Jg03l~4<Z)^!n<?g^l^fc=E-tJ':ft3SS»^ffi 
(=coj„p) $:m^a):!iJ'V h:t7MiSgSfT'>'\-fyt;?>:7>(' 

fCj:y, ^-:Jf^J$SJt^fil«>®:^7-b-y htt^^lCK^ 

[0 13 1] l/Tb^U =E-^5!)^-^31ST'im 
10 IEbTV^Si:^-^^:^iiSJt^fiico=0 h^Sfc*, * 

mzmmt-fj^^m-^izit. mz3(Dica<. ^-aym^ 
mmM^UW^&. I 3iz ^±/^-f /n-^ :7 ;i/ ^astu® to 

[0 13 2] mrnme. mmmi-5X'7&^r=.:^mx^'^ 
-^nmmm&mco ^nmrnz. ^-'$intammmi&m 

20 dco/dt^mMLT^^\<^f)\U-i^m.mz^-DX7ty 
12 ^y h 1*1^*3 EI24cD$n<, ^ -uymWi 

mmMmm.n^m 1 3 iii^stt^MiifittgiE^t^^m 1 4 

icti^- ^:^jSM«Sfii^iiE^m 1 7 {CT, |IJg0!1 1 ~ 
5 (30 J: e> IC=E - ;5f CO SrffiiE U fe^lC^;^, 

^ - ^ 1 2 {c - ^ ^^mm^m <o 

&mco<Dmmz^^x^--iitnmmmM&md o^y d t 
[0 13 3] mmmi. mMmio^^o\z=^-'^msm 

i}\ mmfS^M < -5 i: ^ - tJf ^JnMgfffiSM dco/d 

:^injififi^ffi<i t(Z)fi^:^BM3^)^o^ci£^^^-cu* 
o . iE^?g^=l^{c^S6 Lfc®^ ^Mic t y , E 2 5 icJifE 

[0 13 4] 6r:ffl^*x0.tCi6t5<^M>b^^5^yU>^' 

z) rtiiip^s^ivxA^. ^-'^mm.m.m.^mdoi/d 

40 t(^i^W?:flIX.-5^<DSftT'±iSf c 2$:ig< (m« 

5 Hz) ^^b^^t4^^^7^e>^v^^-^^c^i5gMt^s, 
mx\t. ^^-'■^■pkmm'm.^moah^^-'^nMmmm.^m 

-fit I j *^wt.ML-^e)3iiicjfcy, ^i««gtK7b^iigK$4x 
[0 13 5] _hiaPrgii$:^^-rsfc«bic«, S2 etcs^ 

-ti.O\Z. ^igMl~6CD*t]<:^«?)e,tlfe^-4!:^iig 
«IMco 5: S e> □ -/tT. 7 -f ;i/ if ^JIH LTM 5:51 6 
50 - □ >SI8M<Sm*S?S^#m 1 3 ^^^i!ft5 



( 
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-fgto ^ - ^ ntammti&m d a? / d t «)fi[+aM*^pasi 
mm^moit ^- ^■p^Mmmm:^md © / d t ©^ffi** 
CO 1 3 61 mmms. =E-iiWM^&m.i a'^-^ic-^ 
£D/d t {c=fo^^A>my, ^-^r^iinssM^^mi 2 

Ml<7)*n<m^Lfc^-t5f:ft*Di$a^it^^i (= (do)/ 

dt) TKp) *^ms<^3U^v^'fiiOT®il$^c^i, <o$:0 
[0 13 7] Ji?immm(Dm<=^-^nM^m^m.n-tti 

[0 13 8] nig^fijg. ±nmmmix^ii. ^^--^n^ 

<Z)<J;o^^-a-. 02 8©$n<. Ugv^•li6> 1 ICI::;?.5^U 
[0 13 9] :*:^igM®^II<^-n>|^igfflfS«?igBS 

[0 14 0] mmmi o. ±mmmmix\ii.. ^-^-^ 

[0 1 4 1] Mx.{f02 9<^*n<, £0 = O-fifjaT'«)I c 

?: ^ - ^ :^ii;git^fi o) ic?t^ bTms® yr-m e> 



. 2) #ga¥8-l 7 54 04 
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[0 14 2] ms&mi 1. ±is^MiT'{±, 

iiSJi^^t o) iCfS 15 T ;^ 5^ 7 y > ;/^<0 ^ - a 5: 

iff {c®*^^<D/N > U S ^ic^ li s 3 

[0 14 3] S3 1 it:i^mmmizi5»^m±mmmm.^ 

■:fUvi;mxmi^r:L%(D'V&*}. ®3 2liS/W<DSl# 

ht'feS. WT. HIS 2 0:7 □ 

iin^mm.&mci> nm&v s r^tc, s s 2 

20 JtS<ico$:coedgfc-rS. :S^»CS 3 2 3T% coedgtV 

m I f s 3 2 4 xm±mmmm.9mEmm i f 
[0 14 4] m±mmmm.mm.mm!ii f 

:7';i/l*, ■e!lx.«03 3{Ca^-rj;e)tC, <oedgt)\ m^(D 
mcoedgffil&,±lZf£^}l. VstCfSlJT— Affile i^y 

y$ CO edgi: i^:^rBiicJi?!S^ tis <fc p ic« 

^■rSo :i;rT% mSS©^ U 'yaffil f l{±^-^5(S:g^ 
[0 14 5] Zl*VlCj;y, =E-^7b^iie#©SM^^ir< 

o-fe ;i/ :7 T 9 -f — > h ;i/ ^tc i o T me ute* 

[0 14 6] tjtn. wuhmmmmmms^mi f i±mis 

[0 14 7] St, ±fBb^VX'(icoedgl {CMUT=b, 
DT^ffc$ii:T=fe)J;<, miiI2l3 3co^5]<^:i^V s ® 

if*nfci;=ttccoedgi A^iiin-t--5j:e)tcig:^-m«, 1^ 
50 [0 14 8] &.±<D^oizLx:^isbr^m±mmmm.mm. 



(13) 
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BUUI f 5:, H3 l©*n< I c^<D^^M^iLtaWh 

iin^ic^-^jf 1 ^mm-t^o 

[0 14 9] *|gJfi0yiCi3V\Ttt, coedglCS^ 

[0 1 5 0] Z.<D^oiZ. *||JgMT'l4, ^-tJf:^JiS 

[0 15 1] mi^mi 2. ±gHgiiSM 1 T-»±. ^-^^ 

[0 1 5 2] M:^.«ia3 5«)$n<, co=OmX'(D^m 20 

!|fAtt0^S««i(SBMI d^rifADS-tirSriljb^T'^. 

m.m\z i:r s /\ > U ^G^flKM-tt S: a5c#t- s z: i: 
[0 15 3] ife, #i£V siOitiniifc=feic_htHy-f > 30 

[0 15 4] mmmi3. ±timmmir'\t. 

I j *\ =E-^^AnjSJSit^flld «/d t o:&ffi]icjiijSE 

$tlSJ:e)^C«fi^bTV^fe5!)^ Vs i:co{C/^;i!;T'^f-<> 40 
I j / (dco/dt) $:M$^^T=fe>mv^. 

[0 15 5] m^ims 6(Dm<. ^E-ummmm^ 
-fid CO/ d t = o«ifiT*<z)'RttfflMm?j5B^^ai j 

^ - ^ :^*niiS«l^{fi d oj / d t {CM b Tm^<D>5f-f > 
j ^.^S£bfc^^<Z)1H4MOTgKB^ffiI 
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[0 15 6] M«)m*nfct%{c±ia'?f^>*^m 
d 03 / d t ic^-rs^^^D j *w>-rs i e> ic^^-:/ 

;i/4>3i'f^jaT*(D-S^e>ogS:R&jhb, *^ottil^:$:ii^{Cfc 
[0 15 7] Jifa>!f-f V^ifiDS-feSilMi*^ 

v^--:^;i/S:^fiebT*J:VN. 

[0 15 8] SISSM14. HifeMi-eii. ^-^5fSi*n« 



ffi^:M®T>:/T'^ffiU A/D^g|^8 f ?:/rbTC 
PU 8 a^CA:^JbTV^fe/)^ ^E-^O^S-^^UffiS: A/ 
D^m^ 8 f {CA± b, C P U 8 a T'^- ^ WtmS. ^ 

[0 15 9] m3^itzL(Dm^Mlzi3n^zjyhn-^ 
-SgPiJ-liH-^fff-^^r-WbTfe-S. 4 1*^-^ ItCil^^ 

s «?^ES:m^<^miE{c^gi bT^it <z) A / D 

[0 16 0] 2 1 li^-^ 1 ^mm-t^ PWMffiHli^M 

MiSci U %{Sv>m^(^){S«iijl#'t4&*b, ^-<5f i © 
i^^mS-Y a S:m^<Z)«El^'<;i/{C^ilbT A/D^^ 

2 1 a~2 1 f {i^Jnlfi, 2 1 g~2 1 htin^T^" 

>-thT-S>S. ^fe, iiBJ-m^SP^ttUffiMi i:|si-T' 

fey, Mtt^ig-rSo 

[0 16 1] 03 8 ^-i5f^?@JE^ffi[aii&2 lO 

[0 16 2] 04 ot4=E-^^^effi:<)^e)^-^EP*ns 

ffi S /W(Dt&'f^$:ii^t-'S 7 □ -^^ - h T' 

[0 18 3] ^-^f^^'^SI±^miEll?&2 llCo 

V>TSfb<ii^-r-&. 
Rl 3=R2 3=R3 
R14=R24=R4 
Rl 5 = R2 5 = R5 
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